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Abstract 
Problem Statement: Anemia caused from Iron deficiency is one of most wide-spread diseases in the world. Children in school 
age and specially in the age of adolescence will come to experience the danger of anaemia based on iron deficiency. In this age 
anaemia wil have a fast gowth.  Adolescents’ need to different foods, particularly iron, will increase but the need is much higher 
among females. Students with iron deficiency will get infected with microbes due to  decrease of body strength. Intelligence Q 
will be lower. Learning abilities will then decrease during this condition and so will be with achievement. 
Purpose of Study: The purpose of this study was to explore the relationship between the anemia, due to iron deficiency, and 
academic achievement of female third grade high school students in mathematics and physics course. 
 Research Methods:  The study used survey method of data collection. The participants in this study were 46 female students at 
secondary schools in Garmsar city. Data was collected by performing test of anemia. The data was analyzed by using the Pearson 
product-moment correlation technique and T-test. 
Findings: A significantly  positive relationship was found between the  six  factors of  blood   (FERITIN,  SERUM IRON, MCV, 
MCH,HCT,HB) and  academic achievement. A significant negative relationship was found between the three factors of blood 
deficiency (IRON BONDING, RDV, RETIC) and academic achievement. Results from T test revealed that achievement scores 
of students with anemia were much lower than healthy students. 
Conclusion:  Anaemia caused from Iron deficiency is  wide-spread among Iranian female students.  This physiological problem 
will negatively affect learning and educational achievement. Iron deficiency is a mal-nutrition problem among students. 
Education experts should look for solutions. 
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Introduction 
The academic success and failure issues have a long history and started with the beginning of human reading and 
writing. But in late 19th century when education became mandatory and along with industrial movements and the 
needs for trained experts, the governments and educational professionals took more attention to academic 
achievement and failure (Berek, 1993). 
 
Academic dropout   today is one of the major concerns of families and one of the major issues in each country's 
educational system as well. Every year, large number of graduates in different countries face with a phenomenon 
called the academic dropout. This matter costs a lot every year, and obscures economic, social and cultural progress 
(Saeidipour, 2008). Previous studies show that this problem is growing every year and a lot of students fail to cope 
with the designed and developed content of educational materials or fail to do them in proper time. Many of these 
people have the necessary capabilities for success, but they are not successful (Biabangard, 2005). Unfortunately the 
academic dropout has always been a complicated and ambiguous issue, and almost few people has figured out the 
main reason of such undesirable results that occurs for some of the students and shed a light to its hidden and 
numerous truths or answer the question of what exactly cause such a social problem. (Saeidipour, 2008).  
Educational researchers and scholars have identified a number of factors affecting academic status of students which 
can be summarized as below: 
 
Figure1. Effective variables on Academic Status 
 
As shown above, it is found that physical health of students along with the other variables affect students' academic 
status. There are several indicators of physical health. Students who are not healthy may experience different 
symptoms. Anemia, and especially iron deficiency anemia is one of the common problems among students which 
can have a negative impact on their academic performance and productivity. 
 
The World Health Organization recently reported that 1.62 billion of the world population is anemic. The rate 
among students is 25.4 percent and in preschool age children reach its highest percentage of 47.4 (WHO, 2008). 
Results of previous studies on anemia in some countries show that 9.7 percent of girls aged 14-16 are anemic in 
Turkey high schools; from this figure 88.4 percent are anemic due to iron deficiency. In Indonesia, the prevalence of 
anemia in adolescent girls 21.8 percent and in Sri Lanka 58.1 percent reported (Abolkhalil and Shawky, 2002).  
 
A study on 1051 adolescent Kuwaiti girls showed that 30 percent of them were anemic and 25 percent of their 
anemia was iron deficiency anemia. Results of another study conducted on 478 adolescent in Shanghai, China, 
suggested that the prevalence of iron deficiency anemia in children was 46.8% and it was more common among 
girls (Jacson and Mosa, 2000). Nelson, et al (1993) reported the prevalence of anemia among migrant girls aged 11-
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14 in England, 22-50 %  which this higher prevalence can be related to the low number of samples and the fact that 
most of these people were immigrant and also vegetarian. In Iran, about 30 to 50 percent of women and children 
were iron deficient, especially in low-income families. The prevalence of anemia in women aged 15 to 45 was 
reported 45 percent and up to 30 percent among adolescent girls (Shakori Rad and et al, 2009).  
 
The anemia is mainly caused by poor nutrition. The nutritional anemia is the anemia that occurred due to 
insufficient intake of nutrients by cells. Among the most important nutrients whose lack can cause deficiency 
anemia can pointed to iron, folic acid, vitamin B12, vitamin B6, vitamin C and protein. Nevins (2008) found that 
there were three common nutritional deficiencies which had different effects on behavior and learning and they were 
protein and iron and iodine. Adequate protein and calorie intake during the first two years of life may improve 
cognitive function in children with malnutrition and their benefits also remain in later years when children enter 
adolescence and young ages.  
 
Undoubtedly iron deficiency anemia is the most common cause of anemia and blood diseases in the third world 
countries ((75% of anemia is due to iron deficiency). In fact, the most common chronic diseases of human kind are 
iron deficiency anemia and 30 percent of people worldwide are affected to it. Brain enzymes are the first body 
functions which affected by iron deficiency, which are related to behavior and cognition. Effects of iron deficiency 
in infancy are irreversible. In the later stages of life, iron deficiency apart from ethnicity and social or physical 
environment, has undesirable consequences on mental and academic activities (Nevins, 2008). 
 
 Apathy, fatigue and numbness, loss of strength and unwillingness to physical activities like sports, are some of the 
signs that teachers and parents can be suspected of the iron deficiency among school children. Sufficient iron is 
essential for healthy growth, and provides a favorable context for learning in educational period.  Its deficiency in all 
stages of life can reduce the power of perception and learning power (Mahdi Khanlo, 2007). Due to effects on 
learning ability, anemia reduces the learning power which causes academic dropout among students (Sheikholislam 
and Abdolahi, 2004).  In children, iron deficiency anemia causes cognitive disorder before any other signs (Pollit, 
1987). Mild iron deficiency can cause many disorders including movement disorders, the evolution of speech, 
language disorders and also learning focusing problems on children and students. If this matter does not resolved, it 
will leave undesirable effects on students’ ability to learn, work and employment, mental focus and success (WHO, 
1992) including the reduction of discrimination task and problem solving in school (Kanarak and Kaufman, 1991).  
 
Some studies have shown that children and teens who have received less iron, scores much lower in intelligence 
tests relatively (Pollit, 1993). In addition, other researchers showed that low serum iron, decreased IQ, precision, 
concentration and learning in school-age children, and iron supplementation in children, can increase their scores of 
intelligence and academic tests (Nachvak and Rezaei , 2006; Berton and Roberts, 2007) . Obvious differences 
observed in students with iron deficiency compared with healthy students in terms of doing homework, sensory 
abilities, physical abilities, attention and concentration, learning ability and memory capacity (Nachvak and Rezaei 
,2006).  
 
Iron deficiency anemia also causes waste of educational resources and health care, decreased productivity due to 
increased mortality and disease in mothers, and finally decreased physical and mental capacity in the large part of 
the community (Tontisirin and et al, 2002). The study of Hall, Borrow,  Brooker, Juker,  Nokes and Lambo (2008) 
regarding the academic success of students with anemia in 8 Asian and African countries showed the anemia 
prevalence is more than 40% in adolescents in the countries such as Ghana, Indonesia, Malawi, Mozambique, 
Tanzania, Vietnam. The survey results show that this students’ Academic failure, decrease of mental concentration 
and also reduce of learning power of the anemic students   were more than the rest of their peers. The result of this 
survey has shown that with providing food supplements and iron, notable Improvement has been noticed in 
academic performance of students.  A research by Hakan and colleagues in 2009 had been carried out on 180 elderly 
people in Turkey. The purpose  of the research was the Effects of anemia on cognitive functions and activities of 
daily life of that group.  The result showed that mean of blood hemoglobin level of anemic people was 10/4 g/dl, 
while the mean of hemoglobin level in the rest was 13 / 6 g / dl. And also many undesirable problems had been 
noticed in terms of cognitive and functional performance in the anemic groups and they were dependent to others for 
their personal works (Hakan and et al, 2009). 
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Nachvak and Rezaei (2006) in a research on 49 students showed that there is significant relation between students’ 
school grades and serum iron (p = 0 / 02) and transferring saturation (p = 0 / 05).  The study also showed that those 
students with low serum ferreting indexes and those who were in the early stages iron deficiency anemia that were 
given iron supplementation performed better in second semester than the first one. Their average score of the second 
semester compared with the students who had been diagnosed with healthy index, showed a 5/2 increase.  The 
paired t-test showed a significant relation between the average grades before and after the use of supplements 
(p=0/005). Jafarian and Nachvak in 2002 studied the iron deficiency anemia on mentally retarded students in 
Tehran. In this study 71 students aged 6-18 were randomly selected among 11 special education center and Ferity , 
MCV, HCT, HB, TS, TIBC,SI tests had been done on them. Ferreting level used as indicator of iron deficiency and 
TS, TIBC, SI was determined iron excess level. The results showed that the anemic mentally retarded students, the 
serum ferreting concentration of students who were malnourished were less than healthy students. Iron stores in 
more than 65% of girls 11 years and older was not suitable. So it can be expected for these group to understand and 
learn less and also slower than the others.  
 
Iron deficiency apart from learning disabilities; also cause series of behavioral disorders (Kaufman, 2008). 
According to a study done on the children of the first grade of elementary school, compared with the control group, 
the effect of iron intake on children's mental focus and improvement of learning ability has proven (Mehdi Khanlo, 
2007). This study showed that iron supplementation can improve the mental concentration in anemic children. 
Another similar study has been done to determine the effect of oral iron therapy on cognitive function of the women 
with iron deficiency on 42 anemic women (based on WHO recommendation) aged 18 to 49. Apart from 
hematological and biochemical parameters including serum ferreting and serum iron, transferring saturation 
percentage and total iron binding capacity ability for these individuals were also been measured. Cognitive 
performance evaluated based on revised scale of Wekessler‘s memory and including pictorial memory, verbal 
memory, optical memory, attention and concentration. Then each of them was prescribed 2 Ferro sulfate for 8 
weeks. At the end of 8th week the indicators were assessed again according to the first day. Results showed that all 
hematological and biochemical indices which were less than the normal amounts before the ferrous sulfate 
supplementation, at the end of the 8th weeks significantly and meaningfully were increased. There was a significant 
correlation between hemoglobin concentration and pictorial memory (r = 0 / 31, P <0 / 05), optical memory and 
Hema tocrit (r = 0 / 32, P <0 / 05) and MCH with verbal memory (r = 0 / 33, P <0 / 05). According to the results, 
increase of iron level would have led to increase of concentration and improvement of memory in the anemic 
women (Kamali and et al, 2006).  
 
Milman & kirchekoff' study (2006) showed a prevalence of 14/5 % of anemia in adolescent girls in Tanzania. The 
results of Milman & Kirchekoff on 1570 girls aged 12-18 in Tanzania showed a reduction of educational and 
academic performance among girls with iron deficiency anemia compared to the other students (Milman & 
kirchekoff 2006). 
 
In the present study, poor educational status and reducing the study incentives of high school female students in one 
hand and the physical and health and nutritional problems and, particularly prevalent anemia among them on the 
other hand, raised the question of is there any difference in academic status of anemic and healthy pupils? 
 
Research hypothesis 
There will be a significant relationship between iron deficiency anemia and students' academic performance.  
 
Method 
This research was a correlative study. The study population was included 90 students in the mathematics field in 
Garmsar city high schools in the academic year 2009-2010. To assess the educational status (dependent variable) 
index scores of curriculum (all subjects) was used which was extracted of the academic records of students. To 
assess the state of anemia, blood samples were tested. For the blood test and with the coordination of the managers 
of high schools, all of the 90 students in the third-year mathematics filed in high school were given demographic and 
parental consent forms to participate in the study if agreed. 46 students (out of 90) were volunteers and brought back 
their consent form and declared their readiness to participate in the study.  
 
Blood test: 
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In this study, 10 cc venous blood was taken for tests from each student with the aid Laboratory member (Advisor) 
for Serum Iron, TIBC, Ferittin, W.B.C, R.B.C, R.D.W, Hb, H.C.T, M.C.V, M.C.H, M.C.H.C, Platelets, Retic and 
Edta tests. 
1/5 cc of blood in tube with cap which was containing Ethylene tetra-acetic acid-D Amine for CBC test and the rest 
of them used for other tests in caped tubes. CBC tests were used for differentiating iron deficiency anemia. Anemia 
from other diseases has similarities with iron deficiency anemia. Due to the lack of clinical signs of iron deficiency 
anemia among students it can be only investigated on the basis of these tests. In this study and due to the World 
Health Organization standards, hemoglobin less than 12/9 g/dl sets as anemia and ferreting less than 12 micrograms 
per liter sets as iron deficiency, and it called iron deficiency anemia if both of them were below standard level. The 
borderline of 35% for hematocrit, 80 Femtoliter for MCV, 26 pg for MCH, and 30 g/dl for MCHC was considered. 
WBC test was done to differentiated infectious diseases and iron deficiency anemia. Platelet and Retic counts were 
done for separation of bleeding associated disease from iron deficiency anemia. MCHC, MCH, MCV Indices along 
with other parameters had been done as a good guide for IDA. Retic test from blood containing EDTA was done to 
separate iron deficiency anemia from other anomies.  
 
 
Data analysis 
 
The biochemical and hematological tests results were coded with the students’ the demographic characteristics. For 
data analysis and test of hypothesis, of two independent T-test and Pearson's correlation coefficient were used. 
 
Results 
 
The correlation coefficients between blood factors and academic performance results are shown in Table 1. 
 
 
Table1. Computational results correlation between blood factors (independent variables) with academic performance 
(dependent variable) 
 
Factors N Correlation coefficient Sig 
FERETIN 42 0.556 0.0000 
Iron Bonding 42 -0.631 0/000 
Serum Iron 42 0.628 0.000 
RDW 42 -0.744 0.000 
RETIC 42 -0.487 0.000 
PLT 42 -0.079 0.618 
MCHC 42 0.014 0.930 
MCH 42 0.736 0.000 
MCV 42 0.705 0.000 
HCT 42 0.741 0.000 
HB 42 0.798 0.000 
RBC 42 0.078 0.624 
WBC 42 0.188 0.234 
 
As it can be seen in above table the correlation coefficient between each of Ferreting,  Serum Iron  , MCH MCV,  
HCT, HB  factors and student academic performance  respectively are 0.556, 0.628, 0.736, 0.705, 0.741 and 0.798 
which all has the p value of 0/01. The correlation coefficients between each of the three factors Iron Bonding, RDW, 
RETIC and academic performance, respectively are -0.631, -0.744, -0.487 and all in level of 0.01 of p value which 
are meaningful. This negative correlation coefficients show that with the increase of each of these factors in blood, 
the academic performance of student’s dropouts. The correlation coefficients between each of the three factors of 
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PLT, MCHC, RBC and WBC and academic performance, respectively are 0.079, 0.014, 0.078 and 0.188 and all in 
level of 0.05 of p value which are not meaningful.  
To compare the academic performance of students in two groups of iron-deficiency anemia with students who do 
not have this problem, the t test was used, as it can be seen in below table. 
 
 
 
 
Table2. Mean of student academic achievement of two group non-anemic and anemic and results of t- test 
 
Group N Mean t df Sig 
Non-anemic 33 15.62  
6.319 
 
40 0.0000 IDA 9 10.70 
 
As the table shows a meaningful level is less than 0/01. It can be concluded that up to 99 percent that the difference 
between the means are statistically meaningful and this difference has a tendency towards the anemic group. This 
means that students who suffer from iron deficiency anemia have lower educational performance. 
 
Discussion and Conclusion 
This research showed that 21.5% of adolescent school girls in this study suffered from iron deficiency anemia. 
These findings are compatible with other reports about anemia such as World Health Organization report (2008), 
Abuolkhail (2002), Jackson (2000), Nevins (1998) and Shakori Rad (2009). These reports also conform that 
adolescent girls are vulnerable group in iron deficiency anemia. The mean academic performance in this group is 
10.57 (±0.951) (in scale of 20) that shows poor educational situation in this group in comparison with educational 
standards. 
The results of this study shows there is a significant relation between each of hematological factors of HB, HCT, 
MCV, MCH, Serum Iron and FERETIN and academic performance. This positive correlation indicates that 
increasing amounts of each of these factors will increase the level of student academic performance. 
 
 These findings confirm the results of previous studies such as Nachvak and Rezai (2006), Kamali et al. (2006), 
Breton and Roberts (2007),), Medikhanlou (2007), Sheikholislam (2004), Pollit (1987,1993), World Health 
Organization (1992), Kanark & Kaufman (1991), Hall & et al (2008), Jafarian & Nachvak (2002), Millman & 
Kirchkoff (2006). 
Nachvak & Rezai (2006) showed that there is relation between serum iron and educational mean in students 
(P<0.05). Kamali and et al (2006) in research to determine the effect of oral iron therapy on cognitive function in 
women with iron deficiency anemia have shown that hemoglobin concentration and hematocrit and visual memory 
in one hand, and MCH with verbal memory in the other hand are significantly correlated (P<0.05). Based on the 
results of this study the increase in iron level of body will improve memory and concentration in women who are 
suffering from iron deficiency anemia. 
 
The t-test results in this study has shown that the academic status of students who are anemic is lower than the group 
of healthy children (P<0.1). This result is similar to some previous research results. For example, the results of Hall, 
Borrow, Brooker, Juker, Nokes and Lambo (2008) suggests that academic dropout, loss of mental focus and 
reduction in the amount of student learning with anemia, is more than their peers. Field survey results show that 
providing food supplements and iron has improved the academic performance of students.  
 
Nachvak &Rezaee (2006) have shown that the average grades of students, who were suffering from iron deficiency 
anemia based on serum ferritin index, were lower than the healthy student. There are distinct differences in terms of 
doing homework, sensory abilities, physical and movement ability, attention, learning and memory status in students 
with iron deficiency compared with healthy students. Iron supplementation during a semester in anemic group 
resulted an increase a Five and two tenths times in Average grades in their second semester than the first semester 
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GPA, compared with healthy student. Paired t-test showed a significant average difference between school grade 
average before and after supplementation (P<0.5).  
 
Mahdi khanlo (2007) also found that iron intake has positive effects on the concentration of mental power and 
improve children's learning compared to the control group. Jafarian and Nachvak (2002) found indicator of iron 
deficiency and TS, TIBC, SI as iron excess indices. The results showed that serum ferritin concentration in the 
malnourished mentally retarded students who are anemic was lower than healthy students. Iron stores in more than 
65% of girls aged 11 and more was not a good situation, so it expected that these students have learning and 
understanding problems. 
 
 Other finding showed that there is a meaningful negative relation between the student academic performance and 
the blood factors of Iron bonding, RDW and RETIC. As with the increase of any this factor in blood the students’ 
academic performances decrease. There was no meaningful relation between PLT, MCHC, RBC and WBC factors 
and the students’ academic performances (p>0.08). 
 
 The final results according to previous studies are that the observed anemia is mainly caused by poor nutrition 
which is created due to insufficient intake of nutrients by the cells. The most important nutrients for preventing iron 
deficiency anemia are iron, folic acid, vitamin B12, vitamin B6, vitamin C and protein. Nevins (1998) have 
concluded that there are three most common nutritional deficiencies of iron; protein and iodine have different yet 
constant effects on behavior and learning ability. The first body functions that are affected by iron deficiency are 
brain enzymes that are related to behavior and cognition. The Effects of iron deficiency in infancy are irreversible 
and in the later years of life apart from ethnicity and social environment, iron deficiency has undesirable effects on 
physical intellectual and educational activities. As a result, if cognitive ability and physical capacity of poor people 
with malnutrition were not decreased, investments in education and community development would have been more 
effective. 
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